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Takasi Yamazaki* : Notes on Lindernia, Vandellia, Torenia 
and their allied genera in Eastern Asia 1 
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A. Earlier systems. Lindernia and allied genera very much resemble 
each other, so that to draw a sharp line between them is not am easy task. 
They have been distinguished into Lindernia, Vandellia, llysanih.es, Bonnaya, 
Hornemannia, Tittomania, Ilyogeton, Bazina and Craterostigma by the characters of 
their calyces, stamens and fruits etc. To these taxons, Geoff ray a, Bonnayodes 
and Chamaegigas havh been added recently, and there are many opinions as 
to the classification of these groups. Hance (in Ann. Soc. Nat. S6r IV-15: 226, 
1861) maintained that Vandellia should be combined with Torenia. F. v. Muller 
(Syst. Census. Austr. PL 1, 1882, not seen, from T. Makino) also maintained 
that Vandellia, Bonnaya, Ilysanthes, Tittomania, Ilyogeton and a part of Torenia 
should be combined with Lindernia. Urban (1884) recognized only two genera, 
namely Lindernia with 4 fertile stamens and Ilysanthes with 2 fertile stamens 
and 2 staminodes. Vandellia, Hornema?inia, Tittomania and Ilyogeton are to 
belong to the former, while Bonnaya and Bazina to the latter. This Urban’s 
view has been succeeded by the later taxonomists such as Wettstein (1895) 
and Merrill (1923), although Engler (in Engler Bot. Jahrb. 23: 500, (1897) 
insisted that such a treatment is too much mechanical. Haines (Botany of 
Bihar and Orissa: 630, 1922, not seen, from S. K. Mukerjee) has also reduced 
into two genera based upon the other standpoint, namely Bonnaya and Horneman¬ 
nia are to be united with Vandellia, while Ilysanthes is to be combined with 
Lindernia by the resemblance of the nervation of leaves as suggested by J. B. 
Hooker (FI. Brit. Ind. 4: 283, 1884). 

Lindernia, Vandellia, Hornemannia and Tittomania have two large anterior 
filaments having fertile anthers and small appendices at their bases, while 
in Ilysanthes and Bazina, two anterior stamens completly lacking anthers, 
reduced filaments and large appendices. In some Ilysanthes species, i. e. I. 
ref recta, two antherior stamens consist of large appendices and small de¬ 
generated filaments (Fig. 1 and 2), so the appendices look like the filaments. 
In Bonnaya, the anterior stamen is only formed of a filiform process. This 
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process was interpreted by Pennell (1935) as a appendix which was formed 
by the sharp inbending of the filament as to be seen in Lindernia and Ilysan- 
thes and shows not other than a transitional stage from the latter. For this 
reason, Pennell maintained that Lindernia connects with Bonnaya through 
Ilysanthes having intermediate stamens and they should be united to a genus. 
This view has been succeeded by the subsequent authors as H. Hara (1943), 
S. K. Mukerjee (1945) and FI. L. Li (1950). 

B. Observation. 1) Development of the anterior stamens. From the 
above mentioned facts, we can recognize three types 'of the anterior stamen 
in these groups. In Lindernia and Vandellia which have stamens of the first 
type, the anterior stamen is only formed of filament and shows no sign of 
appendices at an early age (Fig. 1. 1), but subsequently, the tubercular process' 



Fig. 1. 1-4) Development of the anterior stamen of Vandellia angastifolia 

(= Tittomannia angustifolia). 5) Corolla expanded of the cleistogamous flower 

of Lindernia pyxidaria. Xl5. 6) Anterior stamen from 5, magnified to sharp 
inbended filament. 7-10) Development of the anterior stamen of Lindernia 
dubia (—Ilysanthes dubia). 11) Anterior stamen of Lindernia refracia (= 
Ilysanthes refracta ). 

appears at the base (Fig. 1. 2). This process gradually increases in its size 
and becomes thicker than the filament, thus the large filiform appendix is 
formed (Fig. 1. 3, 4). In the cleistogamous flowers of Lindernia pyxidaria 
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(Fig. 1. 5), it is certain that anterior filaments have small tubercular processes 
which are formed by the sharp inbending at the middle of filaments (Fig. 1. 
6), and it is proved by the running course of the inbended vascular bundles 
that the appendices of the normal flowers are formed by the same manner 
as in those of the cleistogamous ones. In Ilysanthes having the second type, 
the appendices are formed in the same manner as in those of Lindernia, but 
the anterior anthers are lacking from the beginning (Fig. 1. 7-10). In Bonnaya 
having the third type, each of anterior stamens at an early stage, is formed 
of a short spatulate process with a lateral minute projection in its base (Fig. 
2. 1, 2), subsequently, this spatulate process rapidly grows in length and its 
tip is covered with a transparent 
cap shaped body which is con¬ 
sidered to be the degenerated 
anther (Fig. 2. 3, 4), while the 
minute projection does not in¬ 
crease in size and gradually disap¬ 
pears (Fig. 2. 5, 6). From the 
above mentioned facts, it is 
interpreted that the anterior 
process of Bonnaya is not derived 
from the appendix as to be seen 
in Ilysanthes, but is the filament 
itself. In spite of the opinion 
of Pennell (1935) on the develop¬ 
ment of the anterior stamens, 
that the stamen Of Ilysanthes 
connects with that of Bonnaya, 

I think that the stamen of 
Ilysanthes connects with that of Lindernia, and in Bonnaya it takes a independent 
developmental course, that is, the former is tending to loss the filament, 
while the latter to loss the appendix. Perhaps the second and the third type 
may have been derived from the first. 

2) Anthers. There are some variations in the anthers. In Lindernia and 
Ilysanthes, the connectives grow scarcely, so the end of the anthers become 
emarginate (Fig. 1. 6). In Vandellia, Homemannia and Bonnaya, as the con- 



Fig. 2. 1-5) Development of the anterior 

stamen of Vandellia anagallis ( =Bo?maya 
verbenaefolia). 2) Anterior stamen trom 1, 
magnified to show a transparent cap-shaped 
body. 
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Fig. 3 1-4) Leaf venation; 1) Lindernia pyxidana. 2) Lindemia dubia (=Ilysanthes 

dubia 3) Vandellia anagallis (=Bonnaya verbenaefolia). 4) Vandellia Crustacea ( = Horneman- 
nia ovata). 5-11) Lindernia pyxidaria. Cross section of the node at successive levels from 
base upward, m, midrib leaf bundle; 1, lateral leaf bundle; s, lateral shoot bundle. 
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nectives grow, the end of the anthers become acute, especially, in Vandellia 
angustifoiia and, Vandellia cordifolia , the connectives make so remarkable 
growth as to end with the spur (Fig. 1. 3). 

3) Leaf venation. In Lindernia and Ilysanth.es, the foliage leaves have 
the entire margine or the obscure teeth with no vascular strand and the 
palmate nerves being separated in three remarkable veins (Fig. 3. 1, 2), while, 
in Bonnaya, Vandellia and Torenia, it has the teeth with a vascular strand 
and the pinnate nerves (Fig. 3. 3, 4). 

In these genera, the stem has six bundles which consist of two groups 
each containing three bundles (Fig, 3. 5). These bundles unite at the base of 
the node to form an unbroken cylinder (Fig. 3. 6, 7). The leaf traces are 
then given off at two opposite sides, and immediately separate into three 
bundles containing a median and two lateral ones. A pair of the branch 
traces is then given off (Fig. 3. 8, 9). Each of two remaining stem bundles 
separates into three bundles, thus the stem has again six bundles being ar¬ 
ranged perpendicularly to the previous plane of the stem bundles (Fig. 3. 10,11). 

In Lindernia and Ilysanthes, the growth of two lateral leaf bundles are 
remarkable, so the palmately nerved leaf is formed. While, in pinnately 



Fig. 4. Ovaries. 1) Lindernia pyxidaria. 2) Vandellia angustifoiia (= Tittomannia 
angustifoiia ). 3) Vandellia Crustacea {=Hornemannia ovata). 4) Torenia violacea. 

5) Longitudinal section of the ovary of Torenia violacea. 


nerved leaf, two lateral leaf bundles are reduced early, and a median bundle 
sends off many lateral veins in its course throughout the lamina. 

4) Ovaries. In Lindernia pyxidaria, the ovary is somewhat radially sym- 
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metrical, glabrous throughout and surrounded with a small disk in its base 
(Fig. 4. 1). In Ilysanthes dubia, it is oblong, bilateraly symmetrical, glabrous 
throughout and surrounded with the small disk. In Bonnaya verbenaefolia 
and Vandellia angustifolia, it is oblong, bilateraly symmetrical and glabrous 
throughout, the apex of the ovary gradually transits to the style and the 
base is surrounded with the remarkaole disk having a cleft in dorsal side 
(Fig. 4. 2). In Vandellia Crustacea , it is ovoid, bilateraly symmetrical and 
glabrous throughout, the apex of the ovary has a little swellieg in ventral 
side and abruptly transits to the style, the base is surrounded with the 
remarkable entire disk (Fig. 4. 3). In Torenia, the terete ovary is bilaterally 
symmetrical, the apex of the ovary minutely pubescent, remarkably swollen 
and has a constricted ring at the upper middle portion, the base is surrounded 
with the remarkable entire disk (Fig. 4. 4). There is a minute pubescence 
growing on the inner basal side of the ovary wall which cannot be found at 
all in the other related genera (Fig. 4. 5). 

5) Seed surface. In Bonnaya, Vandellia and Torenia, the seeds bear 
some hollows and many projections on the surface of the seed-coat (Fig. 5. 

2}. In Lindernia and Ilysanthes, the seeds 
bear no hollow nor projection, so the 
seed-coat usually appears smooth (Fig. 5.1). 

Pennell (1935) reported that Ilysanthes 
riparia and I. anagallidea resemble very 
close to Lindernia pyxidaria in habits, 
leaves, pedicels, sepals, corollas, capsules 
and seeds, and the stamens are alike 
even in the peculiar anterior filaments 

Fig. 5. Seeds. l) Lindernia but in Ilysanthes the filaments lack 
dubia {=Ilysanthes dubia). 2) Van¬ 
dellia Crustacea (= Hornemamiia anthers. In view of such close similarity 

ovata). x9. jj. becomes impossible to maintain a sug¬ 

gestion that Ilysanthes as a genus or even as a section of Lindernia. I agree 
with Pennell’s opinion that Ilysanthes should be combined with Lindernia, but 
in spite of his opinion that it formes a large clearly natural genus to unite 
the four-anthered Lindernia and Vandellia with the two anthered Ilysanthes 
and Bonnaya, I think it is more provable that they may be divided into two 
large groups as Plaines’s opinion (1922) ; namely Lindernia, Ilysanthes and 
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Ilyogeton belong to the one group, Vandellia, Tittomania, Homemannia and 
Bonnaya to the other. It is also recognizable from the processes of the endo¬ 
sperm formation (unpublished, the details will appear in my another article). 
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O&±lzM(-f § fi s ^ a Yasuhiko ASAHINA : 

Second locality of Acroscyphus sphaerophoroides Lev. in Hondo, Japan. 

For the second time A. sphaero- 
phoroides Lev. was collected on 
Mt. Ontake (Hida side), ca 2750m. 
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Vertical section of Apothecium of AcroSCVbhuS Jk'S: 8 X 7 Cm, ftfc© 5 X 6 CHI 


Vertical section of Apothecium of Acroscyphus 
sphaerophoroides. (Photo. Y. Asahina). 




Natural habit of A. sphaerophoroides Lev. on Mt. Ontake, Hondo. (Phot. M. Togashi). 

1) J. J. B., 28:95 
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